INTRODUCTION
Of the sites occupied during Leg 15 of the Deep Sea Drilling Project, the following ones yielded significant numbers of radiolarians:
Site In preparing this report on the Leg 15 radiolarians, we have concentrated principally on the Cenozoic occurrences and have not had sufficient time to treat the Cretaceous assemblages. For the Cenozoic occurrences we present tabulations of species abundances in all of the assemblages examined, a list of radiolarian events (earliest and latest occurrences of taxa) arranged stratigraphically, and a summary range chart. The form of presentation of these results follows closely that used in the radiolarian reports for DSDP Legs 7 and 10 (Riedel and Sanfilippo, 1971; Sanfilippo and Riedel, 1973) with the exception that the present report contains no systematic section, its place being taken by a species list and footnotes to the tables.
OCCURRENCES OF RADIOLARIANS
The following paragraphs briefly describe the radiolarian occurrences, and Figure 1 summarizes this information in relation to the occurrences of calcareous microfossils. These results support the conclusion reached on the basis of information from DSDP Legs 1, 4, and 10 (Sanfilippo and Riedel, 1973, Figure 1-3) that Caribbean sediments younger than Early or Middle Miocene generally lack siliceous microfossils, whereas older strata commonly contain them.
Site 146
Radiolarians are not present in Core 1 (at 96-105 m below the sea floor). In Core 2 (at 254-263 m) they are abundant and moderately well preserved-those from the upper half of the core belong in the Lychnocanoma elongata Zone and those from the lower part in the Dorcadospyris ateuchus Zone, but because the core is disturbed the transition between these zones cannot be investigated in detail.
In Cores 3 to 10 (from 406 to approximately 470 m), radiolarians vary from rare to common, and they are moderately well to poorly preserved (partially dissolved, some silicified, and some perhaps zeolitized). Core 4 evidently belongs in the Buryella clinata Zone, Core 7 in the Bekoma bidarfensis Zone, and Core 10 in that part of the Paleocene left unzoned in the Leg 10 Initial Reportthe intervening cores containing radiolarians inadequate for correlation.
In Core 11 (476 to approximately 480 m) the radiolarians have what is commonly regarded as a "Cretaceous aspect", but they might equally well be early Paleocene since no well-dated assemblages of that age are known. A few specimens are illustrated (Plate 4, .
Practically all samples from Cores 12 to 41 (from 485 to approximately 740 m) contain rare, moderately well preserved (partially dissolved) radiolarians representing a small number of taxa. Many samples (particularly those from sandy layers) from cores below Core 14 contain, in addition, common to abundant poorly preserved (usually silicified) radiolarians representing large numbers of taxa. These results, together with the fact that an orderly sequence of foraminiferal faunas is found in the cores, suggest that the sparse, better preserved radiolarians are autochthonous, and that the floods of poorly preserved specimens were introduced by some mechanism such as turbidity currents, which carried material not significantly older than that being deposited at this site. This explanation requires a pattern of paleoecological conditions such that the water column at this site was inhabited by a restricted radiolarian assemblage, while at the presumably not-far-distant source of the transported component a much more diverse fauna flourished.
Site 149
Very rare, well preserved radiolarians are present in Core 2 (at 1-10 m below the sediment surface), and below that they are absent through Core 21 (at 176-185 m). Core 22 (at 185-195 m) has very rare, poorly preserved fragments (badly dissolved) which are insufficient for a zonal assignment. In Cores 23 through 30 (at 195 to approximately 263 m), radiolarians are few to common and moderately preserved (somewhat dissolved). Cores 31 through 42 (at 270 to approximately 376 m) contain abundant, well preserved radiolarians, and in Core 43 (at 381 to approximately 382 m) they are few to common, somewhat dissolved.
Core 23 (at 195-203 m) is in the Lychnocanoma elongata Zone, and below that the zonal boundaries are as follows:
Base of the Lychnocanoma elongata Zone in the lower part of Core 26 (at approximately 227 m).
Base of the Dorcadospyris ateuchus Zone in the lower part of Core 28 or the upper part of Core 29 (at approximately 250 m). 
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Base of the Theocyrtis tuberosa Zone between Cores 30 and 31 (at approximately 270 m).
The radiolarian assemblages in Cores 31 and 32 contain a high proportion of reworked specimens, so that it is difficult to recognize the bases of the Thyrsocyrtis bromia and Podocyrtis goetheana Zones.
Base of the Podocyrtis chalara Zone is probably in the lower part of Core 32 (at approximately 283 m).
Base of the Podocyrtis mitra Zone between the bottom of Core 36 and the lower part of Core 37 (at approximately 317-330 m).
Base of the Podocyrtis ampla Zone between Cores 38 and 39 (at 337-344 m).
Base of the Thyrsocyrtis triancantha Zone is between Cores 42 and 43 (at approximately 376-381 m).
Base of the Theocampe mongolfieri Zone is below (and evidently not far below) the bottom of Core 43 (at approximately 390 m).
Site 150
Apart from a few "ghosts" of poorly preserved (probably zeolitized) skeletons in the catcher sample of Core 4 (from 95 to approximately 100 m below the sediment surface), no radiolarians were found in Cores 1 through 5 (from 49 to 114 m). The catcher sample from Core 2 of Hole 150A (from 119-120 m) contains rare, moderately preserved radiolarians (some dissolved, some infilled) which may be Paleocene in age. The cherts of Cores 6 through 8 (from 127 to approximately 142 m) contain few to common, poorly preserved (silicified, dissolved, and altered) radiolarians of Cretaceous age. Soupy material from Core 7 contains few Cretaceous forms (Plate 4, Figures 13-15) and abundant, moderately well preserved radiolarians of the Buryella clinata Zone (Early Eocene)-the latter evidently caved from higher in the hole. A small piece of gray mud from the catcher of Core 8 contains a few, moderately preserved (some dissolved and some infilled) Cretaceous skeletons. Radiolarians are rare, moderately well preserved in Section 1 of Core 9 (at approximately 150 m), absent in Core 10 (at 159 to approximately 160 m), and common and poorly preserved (somewhat dissolved and silicified) in Core 12 (at 177-180 m).
Site 151
No radiolarians are present in Cores 1 through 3 (from 61 to 190 m below the sea floor). Core 4 (at 237 to approximately 240 m) contains abundant, moderately well preserved (somewhat dissolved) radiolarians, those in the top of the core belonging to the Dorcadospyris alata Zone, and those lower in the core belonging to the Calocycletta virginis Zone-the Calocycletta costata Zone being either missing or included in the unsampled 40 cm below 151-4-1(28-30 cm). Radiolarians are also abundant and moderately well preserved in Core 5 (at 302 to approximately 305 m), most of the core belonging in the C. virginis Zone and its base in the Lychnocanoma elongata Zone. Cores 6 through 8 (at 311 to approximately 330 m) contain abundant, well preserved assemblages of the Dorcadospyris ateuchus Zone. The samples examined from Cores 7 and 8 contain a few reworked, Middle Eocene forms. Core 9 (at 339 to approximately 341 m) contains rare, poorly preserved (somewhat dissolved) radiolarians including Pterocodon ampla as well as some apparently younger forms. No radiolarians were found in Cores 10 through 12 (at 348-376 m).
Site 152
Radiolarians are abundant and well preserved in Core 1 (at 153 to approximately 156 m below the sediment surface). They are rare to common, poorly to well preserved, in Cores 2 through 9 (from 162 to approximately 230 m). Core 1 and the upper part of Core 2 (to approximately 165 m) evidently belong in the Bekoma bidarfensis Zone (though the zonal marker is absent); the remainder of Core 2, Core 3, and the upper part of Core 4 (to approximately 185 m) belong either in the B. bidarfensis Zone or in the underlying "unzoned interval" of the Leg 10 Initial Report; and the radiolarian samples below this (through Core 9) are apparently in that "unzoned interval."
No radiolarians are present in Core 10 (at approximately 239 m). In the Cretaceous Cores 12 to 22 (from 257 to approximately 466 m) they are generally absent or present as rare to few, poorly preserved (silicified) specimens.
Site 153
Cores 1 through 4 (to 309 m below the sediment surface) are barren of radiolarians. The lower part of Core 5 and Core 6 (from approximately 408 to 415 m) contain common, moderately to well preserved (somewhat dissolved) radiolarians of the Calocycletta virginis Zone. Core 7 (at 499 to approximately 501 m) contains abundant, moderately to well preserved radiolarians of the Theocyrtis tuberosa Zone, with some reworked Middle Eocene forms.
Cores 9 to 11 (from 586 to approximately 604 m) contain rare to few, poorly to moderately preserved (somewhat dissolved) radiolarians corresponding to the Paleocene unzoned interval of the Leg 10 Initial Report. The Cretaceous Cores 12 to 18 (from 609 to approximately 754 m) contain no radiolarians.
SPECIES OCCURRENCES AND BIOSTRATIGRAPHIC RESULTS
In Tables 1 to 8 , which present the information on abundances of radiolarians in each sample examined from Sites 146, 149, 151, 152, and 153, the following abbreviations are used: A (abundant), C (common), R (rare), + (very rare), ? (doubtful identification), ! (believed to be reworked from older sediments, or caved from younger), -(looked for, and not found), and X (not found, but absence may be due to some secondary factor such as solution, excessive sieving of the assemblage, etc.)
The results from Site 150 are not suitable for tabulation and are as follows.
Radiolarians From Site 150
The catcher sample from Core 150-2A contains rare, moderately preserved radiolarians, and that from Core 150-7 contains rare, poorly preserved radiolarians-neither of these assemblages being sufficient to merit tabulating. In these samples, specimens of Dorcadospyris papilio are outnumbered by specimens of the ancestral form, in which the two strong feet diverge at 180° or less. Samples below this level contain specimens (Plate 1, Figure 1 ) similar in structure to Lychnocanoma elongata, except that the feet are three in number and somewhat shorter, less robust and straighter than in that species. In rare specimens, one of the feet appears to have atrophied and the other two to be situated approximately 150° apart.
The soupy, fluid sediment from Core 150-7 contains common, well preserved radiolarians of the Buryella clinata Zone, evidently caved from higher in the hole. Species present, and their abundances, are Amphisphaera minor
Lithochytris archaea (F) (Plate 5, Figure 1 Table 9 presents a stratigraphically arranged listing of earliest and latest occurrences of radiolarian taxa in a format similar to that used in our report on radiolarians from Leg 10 ( Sanfilippo and Riedel, 1973) . The order of the listing is based as far as practicable on Leg 15 results, but with some account being taken of data from earlier legs. In the column with the names of taxa, T indicates the top of the range of a taxon, B its bottom, and an arrow an evolutionary transition. The abbreviations e, m, and m-e indicate evolutionary, morphotypic, and morphotypicevolutionary limits, respectively. In the body of the table are given the pairs of core-sections between which an event occurred, followed by the depth in meters below the sediment surface in parentheses. The degree of reliability (for purposes of correlation) of each event at each site is indicated by the letters P, M, and G (for poor, moderate, and good).
Some parts of this list of radiolarian events are well supported by Leg 15 data, but the following are not. Events indicated as occurring above the top of Core 151-4 are arranged in the order indicated in our Leg 10 report (which depended partly on results from earlier legs). Between core-sections 149-30(CC) and 149-32-2, the order of events in the Leg 15 material is obscured by extensive reworking, and therefore the order indicated in the Leg 10 report is followed. There is a considerable period of time between Cores 149-43 and 152-1, insufficiently represented in the Leg 15 material, and here again the Leg 10 order is followed. And as can be seen from the tabulations of occurrences of species in the lower cores from Sites 146 and 152, there is little reliable evidence for the stratigraphic order of the events indicated as occurring below Core 152-4-these are here listed only tentatively, pending recovery of better material of this age. 
Dorcadospyris ateuchus
Dorcadospyris circulus Dorcadospyris dentata Dorcadospyris forcipata Dorcadospyris papilio 
Artophormis gracilis
Calocyclas hispida Calocyclas turris Cyclampterium (?) milowi Cyclampterium (?) pegetrum
a Above the range of Dorcadospyris circulus, and in 149-28-4, 119-121 cm, assemblages include very rare to rare specimens °f a rather similar form with a very small apical horn, and accessory spinules on the two joined feet (Plate 1, Figure 7 ). Below the range of Dorcadospyris circulus, assemblages contain very rare to rare (few in 149-29-1, 55-57 cm) specimens of a rather similar form with two feet joined but with the apical horn very small or absent, and no accessory spinules on the feet (Plate 1, Figures 9, 10). These samples contain specimens resembling Theocorys spongoconum, but with the abdominal wall being a simple lattice, not spongy (Plate 2, Figure 1 ). In these samples, typical Dorcadospyris spinosa is accompanied by specimens in which the two unjoined primary feet are very much smaller than the joined pair (Plate 2, Figure 2 ). specimens of Heliostylus sp(p). at and above this level have large pores on the cortical shell (Plate 2, Figure 3) 
Lychnocanoma bellum Rhopalocanium ornatum Sethochytris triconiscus Stichocorys delmontensis
Theocorys anapographa
Theocorys spongoconum Theocotyle ficus Thyrsocyrtis bromia Thyrsocyrtis rhizodon 
Continued
Calocycletta robusta Calocycletta virginis Podocyrtis ampla Podocyrtis chalara Podocyrtis goetheana
Podocyrtis mitra Podocyrtis papalis Podocyrtis sinuosa Theocyrtis annosa Theocyrtis tuberosa
Theocampe amphora group Theocampe armadillo group Theocampe mongolfieri Theocampe pirum
Theocampe urceolus Acrobotrys spp. Botryocyrtis spp. Botryopyle dictyocephalus group Botryopyle sp. A
Centrobotrys petrushevskayae Centrobotrys thermophila
Near the lower limit of its range, Carpocanistrum azyx is distinguished from Cryptoprora sp. (Sanfilippo and Riedel, 1973,pi. 35, fig. 5 ) by its more numerous thoracic pores and more pronounced stricture at the base of the thorax. The cephalis is usually overgrown by the proximal thoracic wall, but specimens in which this is corroded show a simple, subspherical cephalis (Plate 2, Figure 4 ), in contrast to the original description.
Occurrences of these species in higher samples were not determined, because of extensive upward reworking of older radiolarians. These specimens of Theocorys anapographa are of the small type discussed in footnote 5 of Table 4 . Below the range of the forms tabulated as members of the Lithocyclia aristotelis group occurs a form (Plate 2, Figures 5,6) with the peripheral spongy zone divided into several arms terminating in spines, and the phacoid cortical shell so delicate that it is rarely preserved. This form may be ancestral to the L. aristotelis group, or an evolutionary offshoot near its origin. In the same samples occur members of the L. ocellus group with some structural similarity, in that the zone immediately beyond the cortical shell shows pronounced concentric zonation, and the structure beyond that is irregularly spongy (Plate 2, Figures 7, 8 ). J The existence of a period of time between the latest occurrence of Theocyrtis tuberosa and the earliest T. annosa, indicated in the tabulations of radiolarians at Sites 94 and 95 of DSDP Leg 10 (Sanfilippo and Riedel, in press) is confirmed by these results from Site 149. 711 
Lithapium anoectum Lithapium mitra Lithapium plegmacantha Spongatractus balbis
Spongatractus pachystylus Stylosphaera coronata coronata Stylosphaera coronata laevis Stylosphaera coronata sabaca Stylosphaera goruna
Periphaena tripyramis tripyramis Periphaena tripyramis triangula Lithocyclia aristotelis group Lithocyclia ocellus group Amphicraspedum murrayanum 
Approximately half of the specimens of Lithelius hexaxyphophorus in these assemblages have the cortical shell spongy, rather than a simple lattice (Plate 3, Figure 6 ). The subspherical swollen part is exceptionally deeply pitted, so as to be radially channelled (Plate 3, Figures 7, 8 ).
c These assemblages contain rare specimens of a form (Plate 3, Figure 9 ) superficially resembling Podocyrtis aphorma, but stratigraphically well separated from the range of that earlier species. Table 6. a These assemblages include a form (Plate 5, Figure 4 ) bearing some resemblance to Theocorys (?) phyzella, but with the abdomen terminating irregularly rather than smoothly as in the type specimen.
Specimens of Bury elk tetradica in these assemblages commonly have the fourth (downwardly tapering) segment subdivided rather than simple (Plate 5, Figure 5 ).
c This assemblage contains a form apparently ancestral to Thyrsocyrtis rhizodon, with lamellar triangular feet tending to be cleft distally (Plate 5, Figures 6, 7 ).
In this sample was found a large spine of extraordinary structure, which may be part of an astrosphaerin. There is a three-bladed shaft giving rise, at one level, to four branches at right angles -some, at least, of these branches being looped terminally (Plate 5, Figure 8 ). An identical fragment (Plate 5, Figure 9 ) was found in a core of the same age {Bekoma bidarfensis Zone) collected by C. D. Hollister of Woods Hole Oceanographic Institution -Chain 100, Core 80, taken in the tropical Pacific at lat. 08° 18.8'S, long. 168°32.3'W, in 4732 m of water. e Rare specimens in this assemblage resemble Lamptonium (?) incohatum, but have a delicate abdomen of large meshes (Plate 5, Figure 10 ), foreshadowed in the original description of the species (Foreman, 1973) . Riedel and Sanfilippo (1970, pi. 14, fig. 11; 1971, pi. 8, fig. 12 ), and described as the new species Calocycletta serrata by Moore (1972) .
This list of events differs slightly from those that we have presented previously, in that for some taxa both morphotypic and evolutionary limits are given (instead of only one of these). A "top" and a "bottom" is indicated for each included taxon, except for the following (listed in alphabetical order of species or subspecies) in which the evidence was insufficient.
" Figure 2 is a range-chart, in which most but not all of the taxa in Table 9 are included. The vertical scale here does not correspond with depths in any sediment column, but is such that a constant width is assigned to each of the planktonic foraminiferal zones shown in the biostratigraphic summary chapter. In Figure 2 Some ranges do not correspond completely with the order given in Table 9 , since information from other legs as well was taken into account in ordering that list of events. 
Unzoned
Liriospyris parkerae Riedel and Sanfilippo, 1971, p. 1590, pi. 2C, fig. 15; pi. 5, fig. 4 . This chapter: Tab. 5, 9; Text- fig. 2 . Liriospyris stauropora (Haeckel) -Goll, 1968 , p. 1431 text-fig. 9 . This chapter: Tab. 5. Lithapium anoectum Riedel and Sanfilippo -Sanfilippo and Riedel, 1973. PLATE 1 Figure 1 Lychnocanoma sp., ancestral to L. elongata (see footnote b to Table 1 Theocorys spongoconum (see footnote c to Table 3) 149-29(CC), Ph.l, U42/3 (255X) Table 5 ) 2: 151-6-1 (90-92 cm), Sl.l, Q8/0 (255X) 3: 151-6-2 (77-80 cm), Sl.l, 046/1 (255X) Figure 4 Theocorys (?) cf. T(l) phyzella (see footnote a to Table 6 ). 1524-2 (85-87 cm), SI .2, Q26/3 (255X)
Figure 5 Buryella tetradica with subdivided fourth segment (see footnote b to Table 6 ) 152-7-4 (145-147 cm), S1.2,V31/2(255X)
Figures 6, 7 Two views of the same specimen of a form believed to be ancestral to Thyrsocyrtis rhizodon (see footnote c to 
